DESCRIPTION OF MAP UNITS
Note: Most sedimentary bedrock in the map area is concealed by colluvium (Qc). The main purpose of the map is to show the distribution and structure of the bedrock. Thus, only a fraction of the colluvium was mapped where it is thickest. Colors of rocks, soils, alluvium, and weathering products were selected using a Munsell Soil Color chart and the Rock-Color Chart (Goddard and others, 1948) . Sedimentary rock names follow the field classification of C. M. Gilbert (as illustrated in Williams and others, 1958, p. 270) Qal Alluvium (Holocene)~Low-level deposits on floodplains and in channels that consist of gravel and sand, silt, and clay mixed in varying proportions. At edges of floodplain, grades into colluvium (Qc) and fan alluvium (Qafl). Midway Valley floodplain deposits are dark brown (7.SYR 3/2) to strong brown (7.5YR 4/6); thick to thin-bedded; lenses of fine pebbles. The channel contains basalt and limestone gravel (2-50 cm in diameter) in a matrix of coarse sand, with subordinate light-gray (N7) ash-flow tuff of Isom Formation of latest Oligocene age (1-10 percent), white chalcedony (1-2 percent), and well rounded black chert pebbles (2-3 percent). The channel in Deer Valley is small or absent; floodplain alluvium is silty clay to clayey silt, yellowish red (5YR 5/8), slightly sandy, laminated to massive, and contains lenses, 2-40 cm thick, of angular limestone pebbles and some cobbles. Floodplain alluvium of Mill Creek (southwest quarter of quadrangle) is medium gray (N5), sandy and clayey silt to silty clay; thin interbeds of pebbles (limestone, basalt and sandstone); is terraced behind old beaver dams in places. Base covered; estimated thickness 2-5 m Qaf 1
AIIuvial-fan deposits (Holocene)~Fans around Navajo Lake: upper fan, chiefly clast-supported coarse gravel of limestone and minor sandstone and conglomerate containing some sandy matrix; middle to lower fan, pebbly sand to sandy pebble gravel, angular fine limestone pebbles, scarce small cobbles (8 cm in diameter); reddish yellow (5YR 6/6), poorly sorted, loamy quartz fine sand; distal fan is silty, slightly pebbly and clayey, very fine to coarse quartz and limestone sand, crudely stratified. Some hard layers 10-20 cm thick are cemented by calcium carbonate. East of dam, alluvium interfingers and grades to lake sediment (Qla) toward axis of valley; along shore it interfingers and grades to lake gravel (Qlg). At west end of Midway Valley, scarce ash-flow tuff (Isom Formation) gravel 20-80 cm in diameter occurs in moderate brown (5YR 4/4), silty fine sand matrix. On and south of plateau escarpment (Pink Cliffs), alluvium is dark-yellowish-brown (10YR 4/4) sand, silt, poorly to moderately well-sorted sand, pebbly sand, and silt, intermixed and interbedded. Thickness estimated to be 5-7 m at mid-fan Qla Lacustrine and alluvial deposits, (Holocene)-Sediment washed from adjacent hUlslopes into a natural, intermittent, lake basin upstream of a lava flow (Qbfl). The natural lake predates the man-made Navajo Lake shown on the map. Deposit is generally silty, very fine, quartz sand, light brown (SYR 6/4 to SYR 6/6) and moderate yellowish-brown (10YR 5/4); lowest layer exposed in stream cut is 50 cm thick and is strong brown (7.5YR 4/6), slightly sandy, and silty clay; it is overlain by 30-40 cm of light-gray (10YR 7/2), silty clay to clayey silt. Scattered subangular limestone pebbles in center of lake basin, grading to gravel (Qlg) near shore. Stratified and interbedded with very fine sandy silt, clayey silt, and silty clay. Common fragile, high-spired, white snail shells 0.5 cm diameter. Deposits alternately subaerially exposed and flooded. Base of deposit generally not exposed, but basalt boulders were seen under the unit in the sinkholes (called Navajo Sinks by Wilson and Thomas, 1964) Blocky and cinder-covered lava flows and cinders of medium-grained porphyritic basalt containing phenocrysts of olivine, clinopyroxene, and sparse plagioclase; common glomerocrysts of plivine+plagioclase+ clinopyroxene, maximum dimensions of 4.5 cm, average size less than 1 cm in diameter; matrix of olivine, clinopyroxene, plagioclase, Fe-Ti oxides, and glass. Common olivine phenocrysts attain maximum dimensions of 4 mm and average 1 mm in dimension. Olivine commonly encloses brown Cr-Al spinel inclusions. Gregory (1944, p.591) . The masses are 3-30 m across and the largest and lowest overlies alluvial boulder gravel 3-5 m thick in a paleovalley cut into the red unit of Claron Formation (Tcr). Brecciation of the sheet of late Oligocene (Fleck and others, 1975) ash-flow tuff (Isom Formation) resulted from repeated landsliding (Moore, 1992) in the underlying unit and (or) tectonically-induced large scale gravity sliding (Sable and Anderson, 1985, p. 263) associated with breakaway faulting of the uplifting Markagunt Plateau. Maximum exposed thickness of 40 m at Blowhard Mountain; elsewhere breccia is estimated to be about 2-10 m thick Claron Formation (Upper Cretaceous?-Paleogene)Ṽ aricolored lacustrine and fluvial sediments. Alternating beds of sandy limestone and calcareous sandstone with fewer beds of calcareous mudstone and conglomerate; mostly nonfossiliferous. Previously called Wasatch Formation (Richardson, 1909; Gregory and Moore, 1931) and Cedar Breaks Formation (Schneider, 1967 (Folk, 1959) and pellets, in places angular and chaotically juxtaposed, imparting a breccia-like appearance to the rock, suggesting penecontemporaneous erosion, mixing, and deposition (with little or no transport) of soft marly sediment in a moderately energetic aqueous environment or a post-deposition alteration that mimics such deposition; crystalline calcite that fills vugs and replaces shells is diagenetic, as is some matrix. How the micrite bodies and breccia-like sedimentary structures formed is uncertain; formation in fossil soil horizons has been suggested (Mullett and others, 1988 (Gregory and Moore, 1931) is of interest in a regional stratigrapm'c study. Thus, this unit is described in detail. The upper 10-18 m of the formation is chiefly cherty, argillaceous, yellowish and orange-colored "dirty salt-and-pepper" sandstone, whereas the remainder of unit is predominately "clean" gray-colored quartz arenite sandstone containing subordinate interbeds of mudstone. The "dirty" sandstone crops out in a NW-SE direction, more or less continuously, as a cliff or series of ledges 1-2.5 m thick immediately under the basal limestone of the Claron Formation; the sandstone is pale yellowish orange (10YR 8/6), and pale yellowish brown (10YR 6/2), dark grayish orange (10YR 6/4), weathers grayish orange (10YR 7/4) and moderate yellowish-brown (10YR 5/4), is poorly to moderately sorted, subangular fine-to coarsegrained subfeldspathic lithic wacke to subfeldspathic lithic arenite (Williams and others, 1958, p. 292) . Base of "dirty" sandstone is sharp and undulatory where exposed, as in Slide Hollow (1 km NW of Blowhard Mt.) where the lower 2 m of the sandstone are grayish orange pink (5YR 7/2), sandy, varicolored small pebble mudstone conglomerate; in other places base of "dirty" sandstone interfingers with wellsorted, crossbedded, slightly feldspathic quartz arenite and silty mudstone. The "dirty" sandstone contains 8-15 percent black chert grains; 20-25 percent light gray, white, and tan angular chert grains; and 10-30 percent varicolored silty and clayey microcrystalline calcite (micrite) and siltstone sand grains, pellets, granules, small pebbles, and irregular bodies 0.5-8 cm across, whose prevalent colors are very pale orange (10YR 8/2), yellowish gray (5Y 8/1), and moderate orangish pink (5YR 8/4); accessory components in the sandstone include weathered feldspar grains (as much as 20 percent locally) and trace of greenish-gray mica; matrix is silty, argillaceous calcite that is about 4-12 percent of rock volume. Medium-to thick-bedded; uneven planar bedding and sets of small-to medium-scale crossbeds, 0.3-1 m thick, 1 cm-thick sets of tabular ripple crosslaminae that pinch out laterally; "dirty" sandstone contains calcite spar-filled vugs, robust, attached pelecypod shells (heart-shaped and as large as 9 cm) are common, fossil wood and a single vertebrate bone (15 cm long) were seen; limonitic replacement of organic fibrous material (bone? plant material?) is common. In contrast, sandstone elsewhere in the unit below the upper "dirty" sandstone is predominately very light gray (N8) to pale yellowish gray (5Y 8/2), very friable, well-sorted, fineto medium-grained quartz arenite; lower part of unit is mostly covered and contains interfingering beds of Wahweap-like sandstone and thus appears to grade into the Wahweap Sandstone. The lower part of unit becomes a thick continuous sequence of quartz arenite from the southeast corner of quadrangle (at Cascade Falls) toward the northwest. In the northwest corner, the lower sandy part is a light gray where dry (NT) and dark gray where wet (N3), friable, water-bearing, crossbedded quartz arenite. Correlation of the unit to the Kaiparowits Formation of Gregory and Moore (1931) in the Kaiparowits Plateau region is open to question because in the Navajo Lake quadrangle the unit is very thin compared to the 600 m thickness of the formation in the type area; further, lack of definitive fossils precludes biostratigraphic corroboration. Thus, tentative correlation is based on stratigraphic position and subjective observations of lithology. Chiefly mudstone that is brownish gray (5YR 4/1), h'ght olive brown (5Y 5/6), and moderate reddish brown (10R 4/6); weathers pale red (5R 6/2) and other mottled colors; silty to very fine grained quartz sand 30-40 percent; scarce pure clay. Interbedded clayey sandstone, grayish orange (10 YR 7/4) to dark yellowish orange (10YR 6/6), lenticular beds 1-2.5 m thick, crossbedded, and soft to friable. Ratio of mudstone to sandstone ranges from 2:1 to 4:1 in exposures along Utah Highway 14, 1-2 km west of quadrangle. Leaf impressions common in sandstone. In the southeast corner of the quadrangle 12 m of friable, waterbearing, dark gray (N3, wet) to olive black (5Y 2/1, wet) silty, slightly clayey fine-grained quartz arenite sandstone is exposed in a streamcut where all surrounding bedrock is covered. an upper half (a slope-forming unit) and a lower half (a cliffforming unit) after Sable and Hereford (1990) . Lower unit is not exposed in the Navajo Lake quadrangle. It forms gray cliffs south and west of the quadrangle and is chiefly sandstone formed in a marine shore environment. The upper unit is chiefly alternating mudstone and sandstone. The upper unit underlies wooded, stream-dissected hills south and west of the Pink cliffs.
Kscu
Straight Cliffs Formation, upper unit Predominantly mudstone containing numerous thin (0.3-2 m) lenticular sandstone beds; a few lenticular sandstone beds as thick as 6 m, and one or two 15 m-thick cliff-forming sandstone intervals in the upper quarter of unit. Except for the lowest 50 m, which is marine, unit is chiefly clay and sand probably deposited by streams on a coastal or fluvial plain. Ratio of mudstone to sandstone varies from 3:1 to 10:1. Mudstone is generally silty and sandy, slightly calcareous to noncalcareous, and varicolored: light gray (N7), yellowish gray (5Y 7/2), pale yellowish brown (10YR 6/2), moderate reddish brown (5YR 4/4) to brownish gray (5YR 4/1), weathers to a reddish brown (10YR 4/4, moist) and variously colored earthy slope. Sandstone interbeds are very pale orange (10YR 8/2), grayish orange (10YR 7/4), and moderate yellowish brown (10YR 5/4), weathering to light brown (5YR 5/6). Sandstone is slightly feldspathic quartz arenite; composed of fine to medium, subangular quartz grains, 4-8 percent black chert, and 10-20 percent white feldspar grains; flaggy parting; planar and trough crossbedding in sets 10-20 cm thick; firm to slightly hard. Iron oxide-cemented laminations, nodules and leaf replacement, silicified fossil wood pieces and carbonaceous plant fragments and films, and local mud pellet conglomeratic lenses. The lowest 50 m, as exposed in Schoppman Hollow, is chiefly mudstone, olive black (5 Y 2/1, moist) to dark yellowish brown (10YR 4/2, moist), containing abundant oyster and clam shells and a few highspired snail shells, (Turritella?). This slope-forming interval probably formed in a marine bay or lagoonal environment; it contains common lenses of shelfiiash and scarce beds of yellowish-orange (10YR 7/6), silty, cross-laminated, very fine grained, quarztose sandstone that forms weak ledges that weather to thin slabs. Top of Kscu unit placed at top of quartzite-pebble conglomerate and gray quartzose sandstone that together are about 20 m thick and probably equivalent to Drip Tank Member of Peterson (1969) , (E.G. Sable, verbal commun., 1991) . Drip Tank Member is very pale yellowish brown (10YR 7/2), soft, medium-to coarse-grained sandstone and conglomerate that weather to pale yellowish brown (10YR 6/2), light gray (N7), and light olive gray (5Y 6/1) loose sand and pebbles; unit forms low knobs, spurs, and rare cliffs. Upper 2-7 m is siliceous pebble conglomerate that weathers to loose, well-rounded pebbles; 85 percent of pebbles are 2 cm diameter or less and the largest are about 6 cm. Forms 3-4 rounded ledges totaling 7 m thick that expose high-angle forset crossbeds in NW*/4 sec. 34, T 37 S., R. 8 W. Figure 1 . Total alkali versus silica variatbn diagram for basaltic rocks of the Navajo Lake quadrangle Analyses plotted on a volatile-free basis. Nomenclature after LeBas and others (1966) .
